Tuning the activity of mitochondria-penetrating peptides for delivery or disruption.
Mitochondrially targeted agents have the capacity to be both vehicles for the delivery of bioactive agents and mitochondrial disrupters and show promise for the treatment of various diseases. Engineering these agents to specifically accumulate or disrupt the mitochondrion is challenging, as there is a fine line between characteristics of the molecules that accomplish each task. Here, we assess the physicochemical properties governing mitochondrial matrix accumulation or membrane disruption caused by mitochondria-penetrating peptides. Increases in peptide length and hydrophobicity were uncovered as the dominant factors in deriving membrane disruptive activity. Shorter, less hydrophobic peptides did not disrupt the mitochondrial membrane, but rather accumulated in the mitochondrial matrix without interfering with cellular activity. These shorter peptides, however, can trigger cytochrome c release through activation of the permeability transition pore complex (PTPC), but only at very high concentrations. This study illustrates that the activity of a mitochondria-localizing agent can be controlled through alterations in peptide hydrophobicity and dosing concentrations.